Substrate specificity, kinetics, and stoichiometry of sodium-dependent adenosine transport in L1210/AM mouse leukemia cells.
Two equilibrative (facilitated diffusion) nucleoside transport processes and a concentrative Na(+)-dependent co-transport process contribute to zero-trans inward fluxes of nucleosides in L1210 mouse leukemia cells. Na(+)-linked inward adenosine fluxes in L1210/AM cells (a clone deficient in adenosine, deoxyadenosine, and deoxycytidine kinase activities) were measured as initial rates of [3H]adenosine influx in medium containing Na+ salts and 10 microM dipyridamole. The Na(+)-linked transporter distinguished between the D- and L-enantiomers of adenosine, the latter being a virtual nonpermeant in the initial-rate assay. Adenine arabinoside, inosine, 2'-deoxyadenosine and 2'-deoxyadenosine derivatives with halogen atoms at the purine C-2 position were recognized as substrates of the Na(+)-linked system because of their inhibition of adenosine (10 microM) fluxes under the condition of Na(+)-dependence with IC50 values ranging between 25 and 183 microM; uridine, deoxycytidine, and cytosine arabinoside (each at 400 microM) inhibited adenosine fluxes by 10-40%. Inward Na(+)-linked adenosine fluxes were saturable with respect to extracellular adenosine and Na+ concentrations [( Na+]o); Km and Vmax values for adenosine influx were 9.4 +/- 2.6 microM and 1.67 +/- 0.2 pmol/microliter cell water/s when [Na+]o was 100 mM. The stoichiometry of Na+:adenosine co-transport, determined by Hill analysis of the dependence of adenosine fluxes on [Na+]o, was 1:1. The thiol-reactive agents, N-ethylmaleimide (NEM), showdomycin and p-chloromercuriphenylsulphonate (pCMPS), inhibited Na(+)-linked adenosine fluxes with IC50 values of 40, 10, and 2 microM, respectively. This inhibition was partially reversed by the presence of adenosine in incubation media containing pCMPS, but not NEM. Thiol groups accessible to pCMPS may be involved in substrate recognition by the transporter and in the permeation step.